In vitro complementation assays have been used to demonstrate the induction of alkane hydroxylase proteins in mutants lacking the ability to convert n-alkanes to their primary alcohols. Purified heptane is an effective inducer in a mutant lacking detectable hydroxylase activity.
Alkanes, primary alcohols, and other compounds, including dicyclopropyl ketone (DCPK), induce whole-cell alkane-oxidizing activity in Pseudomonas putida strains carrying the OCT and CAM-OCT plasmids (3) . The induced whole-cell activity includes the ability to hydroxylate alkanes to their primary alcohols (3) . The fact that induction is blocked by the action of rifampin (3) suggested that induction results in the synthesis of alkane hydroxylase proteins. This conclusion has now been confirmed by radioassay of alkane hydroxylase activity in cell-free extracts of P. putida PgG6 grown in the presence and absence of inducers (Table 1) . A similar result had previously been obtained by Van Eyk and Bartels with a strain of Pseudomonas aeruginosa (7) .
The question remained of whether the alkane itself functions as the inducer molecule before conversion to some oxidation product. Using a growth test to detect induction of an OCT plasmid-coded alcohol dehydrogenating activity, Grund et al. (3) presented indirect evidence that unoxidized alkane molecules are effective inducers. To demonstrate as rigorously as possible that alkane molecules do not require oxidation to function as inducers, we took advantage of the following observations. (i) The alkane hydroxylase enzyme is composed of three different proteins (2, 6) , and (ii) it is possible to assay these proteins in hydroxylase-negative mutants by in vitro complementation (4) . The experimental design was to show that unoxidized heptane induces some of the alkane hydroxylase proteins in a mutant which has no detectable hydroxylating activity. Table 2 show that the complementation activities of both strains are inducible by DCPK. Since the objective of our complementation assay is to measure the induced alkane hydroxylase proteins in strain PpS181, the background activity from strain PpS7 will not affect the interpretation of our results. Although the precision of our current assay procedure is only about 2% of induced wild-type activity, we can calculate an upper limit for the alkane hydroxylase activity present in strain PpS 181 prior to induction. The hydroxylase proteins of strain PpS181 are inducible (Table 2) , and we take the induction ratio to be at least 30 a Cultures of strain PpG6 were grown and induced as described previously (3). Cells were harvested by centrifugation at 5,000 rpm and resuspended in 0.1 M tris(hydroxymethyl)aminomethane (Tris) (pH 7.5)-0.5 mM FeSO4-0.01 M ascorbate buffer, broken by a pressure drop from 15,000 lb/in2 in a French press, and centrifuged for 5 min at 7,000 rpm in a Sorvall RC2-B refrigerated centrifuge at 5 C. The cell-free supernatant was assayed for alkane hydroxylase activity by the method of Coon and co-workers (1, 2) with the following modifications. The substrate was 6, 7, 8 , and 9 equal volumes of cell suspensions from different cultures were mixed prior to sonication. The assays were performed as described in the legend to Table 1 with the following modifications: (i) MgCl, was addbd to the reaction mixture to a final concentration of 10 mM because this was found to increase activity by approximately 20%, and (ii) the 1-ml reaction mixtures contained 0.4-ml single culture extracts and 0.8-ml joint extracts. The n-heptane used as inducer was obtained from Chemical Samples Co. as 99.9% pure and was passed through a silicic acid column prior to use to remove any oxidation products. 
